This data in brief includes forward and reverse scanned current density-voltage (J-V) characteristics of perovskite solar cells with PDPP3T and spiro-OMeTAD as HTL, stability testing conditions of perovskite solar cell shelf life in air for both PDPP3T and spiroOMeTAD as HTL as per the description in Ref. [1] , and individual J-V performance parameters acquired with increasing time exposed in ambient air are shown for both type of devices using PDPP3T and spiro-OMeTAD as HTL. The data collected in this study compares the device stability with time for both PDPP3T and spiroOMeTAD based perovskite solar cells and is directly related to our research article "solution processed pristine PDPP3T polymer as hole transport layer for efficient perovskite solar cells with slower degradation" [2] .
Value of the data
Forward and reverse scanned current density-voltage (J-V) characteristics of perovskite solar cells with PDPP3T and spiro-OMeTAD as HTL can be used to find solar cell performance and demonstrate that PDPP3T is an effective dopant-free HTL. These data can provide guidance to other researchers that conduct similar research.
Stability testing conditions and perovskite solar cell shelf life in air for both PDPP3T and spiroOMeTAD as HTL can be used to study lifetime and repeatability measurements [1] .
Individual J-V performance parameters acquired with increasing time exposed in ambient air for both PDPP3T and spiro-OMeTAD based devices can be used to find which HTL leads to longer stability and lower degradation.
Data, experimental design, materials and methods
The data here provide device photovoltaic parameters and ambient air stability comparison for two different hole transport layers (PDPP3T and spiro-OMeTAD) based perovskite solar cells. Perovskite solar cells were fabricated with device structure as FTO/compact-TiO 2 /mesoporous-TiO 2 / Perovskite/HTL/Ag. Two different HTLs were used namely pristine polymer poly(diketopyrrolopyrrole-terthiophene) (PDPP3T) and doped small molecule 2,2 0 ,7,7 0 -tetrakis(N,N-di-p-methoxyphenylamine)-9,9-spirobifluorene (spiro-OMeTAD). In our study, we have compared the device performance of perovskite solar cells with PDPP3T and spiro-OMeTAD based HTL. The devices were tested for their stability under the condition mentioned in Table 3 . Solar cells were taken out of evaporator in ambient air immediately after fabrication for efficiency testing. We report various data accumulated from Perovskite layer XRD spectrum, J-V scans at different interval of time to monitor the ambient air stability for both PDPP3T and spiro-OMeTAD based perovskite devices. Perovskite films were made using a two-step sequential deposition method and were characterized with X-ray diffraction to determine the crystalline perovskite phase. Full width half maxima (FWHM) of perovskite films determine the crystallinity of perovskite phase. Table 1 shows the FWHM of each characteristic peak of Perovskite (CH 3 NH 3 PbI 3 ) phase.
Perovskite solar cells fabricated using PDPP3T and spiro-OMeTAD-based HTL were characterized for their J-V scans in both forward and reverse scan, immediately after evaporation of top silver electrode. The illuminated J-V scans in both forward and reverse scans were recorded and individual Table 3 Overview of organic-inorganic perovskite stability testing. device parameters were calculated as shown in Table 2 . All J-V curves (forward and reverse scan) were recorded with a scan rate of 1 V/s, with voltage step of 10 mV. Table 3 shows detailed overview of conditions for test setup, testing protocols, output and equipment used for measuring the cells for air stability measurement. The measurement details described in Table 3 is as per testing protocols mentioned in reference [1] . Table 4 presents device performance parameters recorded for stability testing in air for both PDPP3T and spiro-OMeTAD based devices. J-V curves for all scans were recorded with a scan rate of 1 V/s, with voltage step of 10 mV. Fresh devices were fabricated and were immediately scanned to obtain J-V curves. The cells were then stored in a drawer and taken out to re-measure approximately after each day to see the performance levels for both PDPP3T and spiro-OMeTAD based perovskite solar cells. 
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